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10- ^^^-<omm<Dmm^mm'r^ct^^tsmi^cDmm^mzm^:B, s^, 

TViS, -nmmmi^ihis^ecific antibody; Bsmu. -mm&tfii$i 
(bifunctional antibody) tiq^t^ns lit t>^D. 2'D<Dmm^^m\Z(^m^f3i 

i^^m&^mr^ 2 mm(DmmtKi^T^ c <i:;$«T^-5#^a5iit#:T&s, BsAb " 

A^y.j«,hVwyUK-T. ip-^^THn-T(4uadronia)iiq^«nS2@.. 

mm<mffm4, 474.893 ^^^^; R Bos and V. Nieuwenhuitzen; Hybridoma 
1992. 11 (1): 41-51) 0 ^rc. 2 mmo^y ^u--i-j],tri^(Dm{ifiMm^mm 
^Tzmah' mt^^it^m (E Brennan et al. . Science 1985. 229(1708): 



20 
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81-3) , *fe«»e^^mcJ:D,^#UTf^S5ir5JI<tt,T#5o'Se>fC, 
Karpovskyet al.. J. Exp. .Med. 1984. 160 (6) : IjSSS-TOl) « 

■ t^mi^n^i^\ Sureshet al.. Methods Enzymol. 1986. 121: 210-28)o ^ 

.^^;^7&tfe5(Y.S. Massimo -et al.. J. Immunol. Methods 1997. 201: 57-66). 

15 . \t. Fab' '^^ZL V n^.t#^ (TNB) m^Wh Fab' (SH) ^CDtaftrgfrM"^ 

^b^«It::®^t-§;^fe;e,t^SnT^^S(Brennanet al.. Science 1985. 229: 

SnxVi-S (Shalaby et al.. J. Exp. Med. 1992.' 175: 217-25) . jt^^m^ 

(VL) i HmHT^M^(VH) *tsv^{C5^^i?^;^VK SV^rckvi U »t7-{cJ:oT^ 
^$tiW^2Sm(^S^Jt;&^e,;:j:§BsAbT&§(P. Holliner et al...Proc. 
Natl. Acad. Sci. USA 1993. 90: 6444-8; EP404. 097 -^rWOgS/l 1161 ^) , C(D 
5 J:^:*5:Db$:$t,fc5$:^b7^ct)ODi:L.T^0{single chain) Db 

2002-112369 #-A^#), L30^b;&7&te. %±^om-\Z.^ 
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10" 



15 



20 



25 



f'ffiM6^^^S^^A1-^^&^.^^nTV.^(Ridgway et al.. Proteia Eng.' 
1996. 9: 617-21), D^jt^tl^c H^^, ^^tbX^ofcL^t 

^CU. ^ff^^ 2 0 0 1 -5 2 3 9 7 1 ^/^^^j fc«, 

012648), 

2 "^©M^^^Mfc^TS^^e^i^^lg^^rs BsAb \t. in vitromS^ in • 

yiyo\zm:b%u^m. ^mBca^m.^^im.m<Dm.w.^m\z^\^xmm{cm 

l®^tLT^ffiT^Ci:;i».'T#§(Hainmerllnget ah. J. Exp. Med. 1968. 

128: 1461-73), ^<D^^ m^u. m^^^-^^^ y^^mmmm^^^mM:^ 
wmm^x^x. ^u^^^^. ^vv^y^^^^^ mmy^T. 

e^. ^^^^^^n^y^y^)>s^mmzm^r^igi^:^m^.^:^z.tiitm^^n 

TViSd Kurokawa et al., Bio/Technology \m, 7: 1163; ij^ii^ 5-304992 
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5-2137.75 *aiS:««Ba^ 10-165184 ^^^m-.mm^ 1,-7,288 ^i.^ 
2002-518041 1,-506310 ^5i«g; Liak et al.. Blood 

81: 3343: I. Nitta et al.. lance. 1990. 335: 368-71: L deLeli et 
al.. Foundation Nalionale de Transfusion Sangnlne. Las Ulis France 1990 
249-53: Le Doussal et.al.. J. Nucl. Med. 1993. 34: 1662-71; Stickney et 
al.. Cancer Eea. 1991, 51: 6650-5 MMi^m HfgS^ 5-199894 ^i,- 
«).. *6SlS»m*(^3S^ ,0-511085 «/^^S:Weineretal.. Cancer Rea 1993 
53: 94-100). TaSS*S«BjafPffl«S«(Kroeaen et al.. Br. J. Cancer 1994 
70: 652-61; Weiner et al.. I. l„„„ol. 1994. 152: 2385), ^eS»*f fttL 
■ Snresh et al.. Proc. Natl. Acad. ScL USA 1986. 83: 7989-93;SSIT5- 
184383^ii«). ^6ffiffltt^fc^(c. Mihtein.and AC. Cuello. Nature. ' 
1983. 305 : 537) «lc BsAb *«6Mf5 CidJffiSsnr US. 

Xiang et al.. Mol. taunol. 1990, 27: 809; C.K. Bebbington et al.. 
Blo/Tecbnology 1992. 10: m) . mmi^Sm a &tf I m^mn^:s,:6mtVT, 

(W-D. Huae et.al., Science 1989, 246: 1275: J. McCaflerty et al.. Nature 
1990. 348: 552: AS. Kang et al., Proc. Natl. Acad. Sci. OSA 1991, 88- . 
4363). -naoSft-ett Fab Sgia*T*t#:9<:/5,j_.i^.6^. 

Fab«i.<B-*fflFv bseKicoa-^Mea€a*s*TS " 
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^Wm^mi^ (BsAb) ^m<D^. knobs-intp-holes m^(Dmm fci;^ T H ^tc 

%^e>n§HII, Lm<DM^it«HaLa-HbLb(B6<JM), HaLb-HbLa. HaLa- 
5 HbLa. HaLb-HbLbO4 3i0#&-r^„ tJ^oT, -#^147:^:::;;^ K IgG ^ knobs- 
into-holes ^^^.bife 2 H mi: 2 L li^^fC^^^-frfeJ^-g-, ^^£f 

isG±mzM'r^it^mmr^^m^m^, ^n^(D:it\tT::!-^hmmzm ' 
':^<i^i^(07.^U'-=.>if^mmy3i%<Dizi^x^^^, ;L<Dmm\t. ±x<DBskh 
^'^ti^^mmmi^(Dii^mm\z^^T^'sjmmibim\f\ 

±mmm^m^ir^^mtl.X. :^mmmh\t. knobs-into-holesfcJ;oT 

15 -'^<oEmrciirx\tmm^y)^m^n^\^^ziii\z^mL. -^cDH^srXLm 
(Hasr^La) ^^m-^i^. ^<^^m^Wmhrc^^v~:^<D EmRuim m 
Rxj^ih) ^^m^it. ^\zm^EL^i^iRaLiRumh) ^m^hrz^\zEmm 

20 (Of^M^tc, M^J^. ^i^&mEmis^ZMmaeit HL)> tn:#::feMHm*3J:lK 
(Right HL)^n-€^n$^^$fp/sC/7^--{Cj;DNFregilT^^$-&5^, 
b75:Vi«mt^^0^^^ga#rs t fcJ: 0 S6<J tf•■§fe^:#:$»6<,(Cjg^i-r 
:5 (1) f^-<Dfimt^^i.x^^f3i\^^m-(DLmtmii<oimt^'^i,x^^f3i\.^m=. 
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• 10' (4) ^T<oxm^^t^mi^<Dmm:^m 

15 (d) ^^<D^-(D1l^l:L%-<Dn^m\^^X^W^^Ur^TM. 

(6) fet#;&«iz#steiit^-e^5±i5 (1) - (5) (o\,^rni!)^zmm(D^^-^m. 

^miif s±i3 (1) - (6) ovirn7&^fc^m®mit;^sfe. 
(8) ^-<^nn±y:\iL^-(Dnm±x\mmm^^n\z<\.mwf>K knobs- 



-(^n^mtsi^i^m^zmm-^'^^yjm. 

(14) ±12 (1) - (9) <^^^rni)^\z^m(D:^mz^v)^7t^n^ifi^^ 

(15) m-<DHM, m-(Dnm. m-<Dim. ^=.(Dim^mmmiz^m^'^xi^ 

IB (15) l2m©t?L#:m^%. 

(17) ^mmmm\z^t)^^<o i m^r^\tEm(Dmmi!)mm^n^^^^'-. 

(19) ±15 (17) ^tzitm) tC|2m®^i^:$^-^##T^|fflJia, MD^fC 

♦ # 

1. 

'^mtT^m(Dmi^^^^mzm^-r^:^mzmr^o ^^mm\z\t. =i<^m 
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^UTv..^(..m-o^^ (L m tm-cD i mt^^Lx^.u^.m-o, h m<Dmm. 
Jku. m-<D L mtm^hxi^^u^^m-o h mt^xoD l mtm^vxi^^fsii^^m 
-® L momi^mm-^ ctiz^r) ^^m<D BsAb ^m^mizmji-r^ c tTf}^ . 

nfc 2 "rxDM^fflVi-umMo) BsAb ^m^^izm^r^iitajtx^^, ^vx. 
^^y^-t(D!WMi^^mT^mi^<Dmmt:mmfr^m^\z\t. BsAb ' 
10- ^iimm\z^-'^mm(D^mx<Dnm 'im<DM^^ti^nmmhj^^^^r:,^ 
iz. i^^-^tircM^m^^xmm(D^m^m^tfii^^nmr^ct.i:)tx^^, ot. 

^BHjic43v^T> B«j<i:-r§#a#^i4jn:totBsAb-e^nts. rm-©a(H) 

^tC, r^~0|g(L)mj i«BsAbi&J^^-rS2O0DL^CDp-^0D-;^CDLmT' 

^li^f ^iwi-T-©in:^*:j;C)^5i5f c:n{cm^$nst)trt«;&Vi, )icx. 
m-<o m-i mxmm-^ti^ i m-E mM^m-oyn. m-(D h ^ • l mxm^^ 



25 
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ti)^X^^. 

• X, tfiw^^:/^^)'-(Di^^■^^^/^jsix^b^(Dx. mmm\m'm.w^^y^ 

«> Clackson et a.l.. Nature 1991. 352: 624-8. Marks et al., J. Mol. Biol. 
1991. 222: 581-97. Waterhouses et al. . Nucleic Acids Res. 1993. 21: 
2265-6. Griffiths et al.. EMBO J. 1994. 13: 3245-60. Vaughan et al.. 
Nature Biotechnology 1996. 14: 309-14. 20-504970 ^^^^CD^t 

{W095/15393 ^/^>yi.y M^U7j^V-A^^^^CD^v^O:;^^£^^V.^:ii 
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5 \zm^i^^^^^^-^i^uv. ^^hiji^^m^-r^^tt,^^:^^ ^^^^^ 

m-m\zmnxhK^. W092/01047, WG92/20791, WO93/06213. W093/11236. 
W093/19172. W095/01438. W095/15388 €##fc-rs C 

10- ^m\.T. ^ti^mn(D^^y5mz\.n:t^^x^m\.. n^n^^^^mm^mn 
^mmm^m\z:^'DX^Sk^(Dmmut.m^^^. mn(D7.^^)^->^mz^Kt. 

^^^b, em^BfM^St^^Sm^ (C M^) :£i3~ K-rs DNA t^j^f -5 t 

W098/46777;5:a;S:f{CipDTff5c:t^t-e^S, A-f H- 
-^(Di^m^t. Tct^U. 5;PX^<>6©:^^(G. Kohler and C. Milstein. 
Methods Enzymol. 1981. 73: 3-46) ^(c^PCTfr^ C SiMCD^^M 



20 
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15 



20 



25 
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tfi^m±mm\t. ±^<Dm'^f3imimm^m^^xwi<^^^mitr^z:iz\z^r) 

feT#S(W096/34096; Mendez et al.. Nat. Genet 1997. 15: 146-56 #M), 

^^^oizY^y7s^j:sL-y^mim(r>m.m\t^7<.X:, m7L\'i..\iv^}ynn^ 

^tt^Wt-^mMCQ t hJn:#:^f#S C t (#^^ 1-59878 Wim^m . 

(W093/12227, W092/03918. W094/02602, WO96/34096, W096/33735 , 
mm(D^m<m. ^f^^j^^PHosphate-Buffered Saline (PBS) S;^c 

«^s^tg7jc^i?jii:#f^, mmh. '^^mzj^.\:^x7pzL;^>hm^Lx%it 
bfem. mm<Dm^i^mrcit&Tizmmr^ct\z^y)nt>n^., ^(om. ttf^ 

mz^ D mmt^ zt\z^o ff t)n#So 
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xn-Tmii3i^UTf^^r§ d tfiix^^ (Coding. Monoclonal 
Antibodiesr Principles and Practice, Academic Press. 1986. 59-103) „ ii^^m 

RllgTS^, ^M^u^V>U. IgA, IgD, igE. IgGSir/flgMCDS^coMTSi-S 
{^i;^t^, IgG-L IgG-2, IgG-3, ^0:igG-4:IgA-l 25:^)^ IgA-2^) fCi^-frtS. 

Jliife^tgT^S, ^Rl^Jf, •7-:7Xiit#:. 7yHJn:#:, Ol^-^m,^^ AA;^^- 



(reshaped) .t:htri^^t«bir^$n. )c h^j.^(om%m.m. rzt^\t'^^7.mi^<Dm 
.«tt^^M^{CDR; complementary determining region) ^m^T'^^^izmsi- 

©^U if3?^ PGR D^^T-S, ttStlfc DNA $h ' 

Jc#AL^^$-ie:^^:ifcJ:D#e.n^(EP239400: WO96/02576 #M) , CDR 

^S^bT'bJ:Vi(K. Sato et al.. Cancer Res. 1993. 53: 851-856), 
M{mA.U. Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488 #M). PCR^ 

m. h^mm(D-:^miz^y)n3:itf)t-c^^. ~mz. ^^^m^^mcD^ 
9o%u:i±m^it. 9s%&,±. 97%/ 98%. B^xmxoT^/mmmmmmRW 

Siffii^ (i^c^S) ^fc«^^ (-^^f^T^jmmmoi^mz^^ww:^^}^ 
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m iy> ; (5) m<ommizmmT^yMm : i^u i^>^^xsyu ^)>;is,^mz (6) 

^$nTl.i-5c:td«^f ^bVi. ^Jx.^^, knobs-into-holes 2001-523971) 
^5^;t-;W'^W]gS^, 'm-<Di!^ ^)^^^ fd^S^-rS 

25 ?5:s^^fc^^$-&, w.~(Dimiif^-(D^m^mi^^mm\z%mt'^mt^<. ^ 
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-.15- 

-(D H mtm-o:> H mtM^ bTv^75:v^^-co L m<Dmm7;)mm^nxi.>m^<D 

<D H mcDm^mm^nr. m-o i mtm^i.xi.^f3ii.^^-o^ mt.m-<D h 
^^^'^^ri.^f3i\.^m-<Dim(DM^-dmm^nxfs:i,>^mhf3i^. ':^mmiz^ 
v^T m-(DMtm-(DM^mmm\z^mr^} s-©*f-tBz:®M®^ 

m-o:)M<D^mmm^^--mL'Xi^^ ^ct ^jg-r , 

Mds^^bTVis^^i:, fB=i(DM-^mmi^xi.^^mmi!i^^±izm^-DX\^^^. 

-<^mtm-'(Dim<Dm'^^mi'r^^(Dm<D:&mthx\t. m-oH^is 
~®L^^m>^§i^^tc^^^^^ m-(DEmt^-<Dim^mt^:^mm\zmm ' 

mizmm^it:s>ci:i}m^i.\,^Ai. w\zm^^nr. ^-<DMMtm-(Dim^ 
^^^^M\zmm^^x%^i^(^-<D}imt^-o:>i-mz^i,>x%mm. ^<d 

^^•^^'^^-(DmcDmi^m.mv. ^-'<Di^tm^vx\.^is.r.^^-(D^mtw, 
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Mt^-(DM^m&-^it. pi<^^i^muxh^^\ ^<o^ofs,-^m<D-"Diz\^x. 

^'^mmm=f-m^m\^^x^-<D^izm-(Dii^(o^i^^^fs.^^m\zmm 

10' <D-^^^-±\zm^\.x%ii\,^h. mu^i-o&.±.(D-^^^--±.\zmm\.x^^ 
K X, ^mt.im^n~(D-^i7d^-±.\zm^\^x%^^^-u. s?^§23.£a±cd 
^ip^-\zmm\.x%^\,^, )^\z. mmi^it^^^^-^mmzm-xx.. .^-rm- 

20 m^<D^^i:x-%^f)mm-^n^%<Dxh^^^. w^mmm^u. ^mmmmis. 

7:^p^^7^^07j^;^/E>, Cre (causes recomblnation:4BI^Mife^®im) 7^<ifCD^ 

25 ±^<Dmmmmmi'tvxmmT^mw^mm^m< ctTfjtx^ 

§0 ia^(M)^(^i^3l6<j^a^^31I^IUg^^t.75::^^Jc«. ^3^;0?^^$n;^ 



mm-^M-^^^^m^\t. PcDNAVTO, pIND: Iiivitrogen)lCfn:#:cDm-CDM 

^^^^^Mmmmi'iz^iomii^<Dm-m^\tf^=i<DM(D^mi!)tmm^ti^-^^^ 
^^<^M-<DMtm-<Dn^mf3i^mmiz^mr^z.t7!}^pjmLf3:^. y,, 

^^^<^^ifi^mh-^^m-^-^^r;iisf)<D^^^-(Dmmizmrz'DX\^. a-e^ 

:^n:E-i5'-<i:bTf*. lac, trp, tac. A yy~-i:^?u ?imzm^ 
r§:/n^-:$'-;&tfij^pI|gT.^^, i5'-^^-iS^-<i:L.T«, trpA, yy-i^. 
rriiB U2i^V-x';i.fiNAS3j50'&o$^ffirsc:t;5Xi:»^§, 3i^75:'>/?^:h;i/@a 

mfjm^f^n. l>em^miy^i-j].^m^T^Ci:^txt^ (Mettei et al.. 
Science 1988. 240: .1041-3; Sastry et al. . Proc. Natl. Acad. Sci. USA ' 
1989. 86: 5728 #^), 
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- mx\t. pcDNASdnvitrogen), pEGF-BOS (Nucleic Acids Res. 1990. 
18(17): 5322), pEF, pCDM8) , mAmmm^OMm-^^^- m^U TBac-to- 
BAC baculovirus expression systemj (Gibco BRL) , pBacPAKS) . M^fijf^CD^ 

PHSV, pMV, pAdexLcw), U hu^^ }V:^mm<D^m-<i7 ^- m^it. pZIPneo), 
mmm^<Dmm^^^~m^it. rpichia Expression Kitj (Invitrogen). 

pNviK sp-Qoi), ^^mm^<Dmm-<^ts^-m^it. ppl608, pkthso), ±mm 
mmo:>mm^^^--mzm^i7^~. mm^C7^^. mm. pBiuescript, 
pCR-script)75:^55^-#^f e>n^, X, wm^nxi^^^^mmmmiz^^mmiom 

•15 v.. Mmmm^m±ii\.xmmT^m^. mmmm. m^mm. mmmm^mi.^ 
sctid^T^So wji^mmtvx\t. a)m%mmm. mx.it. cho. cos, 

n-^, BHK(baby hamster kidney). HeLa, Yero, {2)m±mmm. m^\t. T 
y')tiV:^'n:z.MmmM. ^^c«(3)mmiffll&, mx\1. sf9, sf2U Ij.^l^a 

tm^tix^^^, mimmt.\.x\%- -n^^T-ymcotiasMm,. ^ii^tf-n 
25 ^m^. mmmm^mi.^^m±m^&^, mmmmtvxit. ^mma. com. 
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-^Tsm^mm(Dmm\z^:^r^o mmAm^m^t\.x^mr^^^\z\^. m 

X\t. ^)Vl^^J^^:t>^m.i.^t:,-^m^io^. Natl. Acad. Sci. USA 1972. 69: 

2110), fnh^^xhmmmm^z-iAzi^^<ikm. j:-v^hu^.v-i^B>^ 

(Gene 1982, 17: 107; Molecular 4 General Genetics 1979. 168: 111)^CD>^ 

mz^y)m^mm^mxr^zLt.t^-c^:->. m^mmmmx^^^'^\z 

\t. xixi^ Mii#i/-.>3>^ (Methods in Enzyiology 1990, 194: 182), .X7 
xny^xh^(Proc. Natl. Acad. Sci. USA 1984. 81: 4889), mm^)=^^2^ 

mil. Bacterioi. 1983. 153: m)m^m^f<hn. mmmmz'D\.^x\ty^nA 

^^V^I^miGene 1983. 23: 315; TO89/05'859 ^) ) , B^mmmiz^^^f^ 
(WO91/00358)«X/^v^T^S, ^fe, m^^flS^^g^t JLU^ h' 
n3}?P'-v'3>^(Cytoteclinology 1990. 3: 133), >m:f]Jli^^Ammm^ 
2-227075 ^^^), V^^yx.i7i.3>i&(PToo. Natl. Acad. Sci. USA 1987. 
84: 7413; Virology 1973. 52: 456), V >m-:hJUi^^A^tli:m. DEAE-5^^-;^ 

^^^^^^^^miz'r^%(Dx^n\:S3i^f^mm. •^^^^cDv^rtiTfe.fcVi, 
mm\m^i^^n^^ mm.&^^n^(D^^rnxn^x^^<. ±wum. mm(D ph, 
25 ^wmmmoD^mt. m\,^^mm^mi¥<Dmm\z}t^um±mmm\zj:^^M^n 
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xm\^^^m^\Z\t. ^J^&^:bT«TNM-FH^^(Pliatiingeii). Sf-900 II SFM^ 
mUie Technologies), ExCelUOO Rt/CExCel 1405 (JRH Biosciences) , Grace's 
5 Insect Medium (Nature 195: 788 (1962))^:£fflVi-5c:i:;i>ST^. ^-WiZJ^^cy 

\t. -mzmm-^nx^^^mimOWtmilhe Journal of American Medical 
Association 199: 519 (1967)), Eagle <D MEM (Science 122: 501 (1952)), 
DMEM^^ (Virology 8: 396 (1959)), 199 (Proceeding of the Society for 
10' the Biological Medicine 73: 1 (1950)), *fc^^, ^n^<Di^m\zmm^m 

■mLrcmm^^mir^z.hf)^i;^^. mmum^o^^. m^\t. phs-b, so- 
40t:, 5%cOj#ffiTTfT3j:tdt-c^5, z:<Dm. >^^^\zm\:^ti^-^^.>^.>. 
-v'U >m(Dm^^n^mm\zmiuhx%^\^\ 

15 ^^^^m^^xtn.i$i^m±-^^^:^mt^mmiz^<m^tix\,^^{mx\t. 

Carl, A.K. Borrebaeck, James. W. Larrick, THERAPEUTIC MONOCLONAL 
ANTIBODIES. Published in the United Kingdom by MACMILLAN PUBLISHERS LTD. 
1990#fig)o 

PcDNA4(Invitrogen)^i^i5' — in:^*;&MH^:feJ:DfL ^ (Right HD^x^^^^ 

y >mmm(D pind (invi trogen) ^ — ^m^jitTo '±x<Dmmmm:/^7. s. 
}^^±m<Dmm:/3:m^mm. m^u. oos-7^(ow]mmmizMmmx'r^o ^cd 
^, m^\t. -'Ammtvxv-h^i)-^i7v>^mm-^mwh. 'm:^mm.^ 
15 ^^mmp^x-mm^it^. 1-2 Bm<D~;kmm^m^. -R^i^^m^r^c 
■ tfcj^D, MW(Dmm{zzxu^h7D-^^^j»^^±\zm^r^o mz. - 



#SbTVife&M HL ^^<i:#^.b^±fls BsAb tm^^tl. ^^^^i^m^tl^. 
2. fet^: 

^^(Afitibodies: A Laboratory Manual. Ed Harlow. David Lane. Cold Spring 
Harbor Laboratory. 1988) „ mWft. M7L\t. ^i^(D^W.m^m^^nmt\.X 
n^Z.tf)ti;^^^ ilt^OiitM^^^te (Antibodies: A Laboratory Manual. Ed 
Harlow. David Lane. Cold Spring Harbor Laboratory. 1988) CDSHjtJcfi^^o 

®?iB3?'J;i»tM?&oTV^S-#aStlt#:(BsAb)T^§, OT. bX BsAb ^COV^ 
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.BsAbTfeJ:^.. X, -:5r;it^>/i^H. -^^5^1^%.^^^, M^i:CDfetm$^ 
knobs-into-holes^^tf^dijiit-e^So knobs-into-holes ^y^-uTA^ 

m-(D^s^)y^y^ \'<Dwmmzn^t^mm^:t-)v^^nm^mxr^)^m ' 

2001-523971) o knobs-into-holes tt^^Wfci^^^OD^fe^lT^D. m 

15 mm\-m.'M.. i^mzmx-t^zLtimmx^^, 

^>ifii^x.^:s>ct^m^v<^ ^^izPi^^i.<\tKmiiimm\zi^7.)i^y^ m 

20 \mi^<D^mmf3:^x^^-^r%^U, *t#:ff>^©^#:^JibT«, ^J^f^, Fab, 
Fab\ F(ab')2, Fv, ^^T^^y'^lfSi^^mi^f^^ltiOiX^^S,. ^KD^v^Siin^ 

^-^zmxi^Tcm. Mmfj:m^mmxmm'^ittiUQ:\,> m^\t. jts. co et 

al.. J. Immunol. 1994. 152: 2968-2976; M. Better and A. H. Horwitz. 
25 Methods Ensymol. 1989. 178: 476-496: A. Pluckthun and A. -Skerra. Methods 
Enzymol. 1989. 178:497-515; E. Lamoyi. Methods Enzymo I. 1986. 121: 652- 
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663: J. Rousseaux et al.. Methods Enzymol. 1986.' 121: 663-669: R.E. Bird 
andB.W. Walker. Trends Biotechnol. 1991. 9: 132-137 

a^mu:5 z: t % nitgT^So ^^<f^^m^^m^\^m\zm^nx■^,^:^■m 
wooo/61739, woo2/3ii40;^ao i^mm\z^n^ mwi \z\tz.n^<D^ 

^Biioircwi. i^f^m\z^\^^x^m't^zLt^Bm}ir^m^\z\t. m^\t. 
^nnr^^^mmr^^^ \zwtmt^z.ti^ix^^. mmmjmmii \.x\^. 

m^\t. immmmm. AMOC-l(pan carcinoma associated antigen). 
CAMAL CD7. CD15. CD19. CD22, CD38, CEA, EGF Id-h L-Dl . 

20 MoVlS. P97. pl85«B^ oVCAR-3, (neural cell adhesion. 

molecule: NCAM), ^mms,. hmm^)v=EyT^u^. mmm^m 

Bnmv)^-fym\fBn:b. ^fe, mMmm^^mi^ri^^t\.x\t.. cd3; 

CD16. FcrRI tm^-^n^. -ecDfiS. iFN-a, ^^.-y^ ^y^^j^^^^^^ 

u A mmcDmmtm^xn^^ 5 BsAb ^m.mr^ ^thx^^. 
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uPA^fc^^f^^^, (3)LDLS:i;:FcS^#:(FcrRL FcrRIL S^cfS: 
Fc r RH I) ^f^^^ L^^^^^^^SS^S^^^^I^^^^^^^ (4, cds m<r> 
TMM±0trEMi:, HCV, <>:7;i.x>lf, HIV^<O^M®®^I^$^,i|-rs^^ 
te^^^aiC^^T^Stlt^:, (5)ffi^cD^m(c^ffib#^«^in:iMi, EOTUBE. 

A>hi:LT^^Mb^»§feT[^(Faiiger et ah. Crit. Rev. Immunol. 1992. 12: 

ioi-24#M). ms\z.Kimm\z^\.^-zm.m\.m:h^^^\^^ ^nv^\i^)v^ 
^5/^-if(HRP). FiTc, ^-•n^i^vi^^-^^mcofm.-^mfmnh. :d.;i.^>, 

:7xU^X VVh7;iS^5^>, •yy;^>5'>;^P, CEA^^^Mtr^Ja^:^^.'^ 
e»tlTcfeO. 2:n6©:5:^^(^#M#^-(4tjt^(TO/02922 ^A'>7U«> 
EP314, 317 ^/A^^, US5116964^^^##M)$^tra>«r75:6i#:^2^^|g(0^^{C 
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m<Dmmmm). ^mm. ^mm^miPK.. iween^), c^ii/-i>^j(edta^), ^ 

15 -h80. HC0-50)^i:#ffiLT'feJ:Vi, 

if75^>. ■^-')[^^)V;^^^^)}Vm.]^(0^^i7Utiy;^M\Z^X\^-k.Xi. 

20 ('Remington's Pharmaceutical Science le'" edition'. Oslo Ed.. 1980^# 

L#^(Langer et al. , J. Biomed. Mater. Res. 1981. f5: 167-277; Langer, 
Chem. Tech. 1982. i2: 98-105 i^S^Npffm 3. 773. 919 ^;gJcM#l^tH^^|§ (EP) 
^ 58,481-^; Sidman et al. , Biopolymers 1983. 22: 547-556 ;EP^ 133. 988 
25 ■^), 



25 
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5 hx\t. ^i^U. -m^z^^i^m Ikg^TcD 0. 0001iiig;Ji;^e, lOOOmg CD^STM^ 
Ct^t^mx^^. mX\t. a#fefeD0.001-100000ing/body©® 

^'^:if^mizmwi^ti^%(Dxi^f3i\^\ 
^^m(Dmmmm^fi^mizm^^^ct%x^^. ii<Dfttb\z\t. ia^cD- 

(Hunter et ah. Nature 1962. 144: 945; David et al. . Biochemistry 1974. 
13: 1014; Pain et al.. J. Immunol. Meth. 1981. 40': 219: Nygen. J. 
Histochem and Cytofihem 1982. 30: 407 :i<D^^\z^tii-^mU!^m\zM 

l^'iy^^m^mmskm). ^mttm^maoU, -Monoclonal Antibodies: A 
Manual of Techniaues'. pp. 147-158. CRC Press Inc. (1987)) ^^S-^tf. 



20 



mi 



3. ma^mMm 

mm {cell .free assay) ©Jl^, (cell-based assay) ©fi:^. mMmcom 



- 28 - 

M^. T=f-7.HiFm. T>^^-xhii^m. ^miPmiz^^xmm^n^mm 
^mmfs^<Dm<h^mmLr^;it:^tx^^. mMm<Dmm^hx\t. mmr^ 

mm<Dmi^cD^^^. Tif-7.h^m. 7>^z!-xhm. ^^i^mmiz^^m. 

cni<D^mmm&mMT^^mthx\t. mzmmtf3i<. ^yt. m 
^niE><Dm^:^m\tmmmizii^x}tmmx$>r)^ um\z]t^\^x. mi^m^T^ 



20 
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5 BEACON (spig) , m^'>^yx=^>^mzy^^ji}tmcon. mm^myt. myt 
<^ L ^ • H mt.m-<D im-E m\t.mt^^%-m.mmm¥\zk k> mm^n^. $ e 

Jc. m.-<DLM. ^-OHm. ^-(7)1^, ^^®Hm©^^*« 



T^?>o 2-3: 1^^^^, 3-3: h ^1?--r U >T 1 B^»:^, AU7;5-a>A 
-e2 0M#m 4-4: 5?^h^1f'fi>U>TlBM«m. A U X5^n>A-e 3. B 
5-3: 5^h-^1J-'ri>U>T2 B^^m. A U;^5"D>AT 1 BSI«^ 
m 7-4: AU7.5^n>A-ei Bil#m^ "t^ h^i^"^ U >T- 3 Bli#^^o 

^i^^^yy})^mm.\z.^n^mtm^^mm.^ essnm jct 405im Tthsiib;^, ± 

SJ*ARl-His+^^$+AR2-biotiii, AR2-His+in:#:+ARl-biotin ^^Tc ^54. 

(Closed circle) : |tI^M#^^t)->:7^;k " eEa;^ (Open circle) : mfUmm 

1. t:hIFN-\xD^#^*:(ARI/AR2) f^Ii^^T^zi^Mf* IgGJn:^:^^^:/^;^ 
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.$ii-^fcJ6{c IgGl (^)knob-into-.hole^ri [Ridway et al. . Protein Eng. 
9:617-21 (1996)] b h IgG4 O CHS y mgrn^^^^f^mbfe. 

aiJ'Yr/it h IgG4ra)«Y349C, T366W «igt#:-e* D . h^-f^iHh IgG4rb) 
5 «E356C, T366S, L368A, Y407V $e,{c. M«m#:CDt>>'M 

^fcfe«ii (-ppcpScp- -> -ppcpPcp-) ^SAb^. 

tVx. T-hyl^^^^jymmm^^^'- pcDNA4 (Inyltrogen) ^m^^tco m 

10' mmmmzyifirjimmaUss) [Pr.oc.Natl.Acad.Sci.USA. si; 1075(1984)]oDT 
m\zm S^#^^>^t-§x'«^7viT:#:pJ^MJ^ (YH;^ViLYL) tt h IgG4raJt 
"Mn^U^^ L K ^SM^. ^U^^A>^^^^- (PCDNA1-24H L pcDNAl- 
24L) $^^©3t^X#eg#?£{CMi3f^^b^c. 
AR2 ^^^^^.^-r-S 5 -^<^M-M (ii!±Ji&M HL rJ^^t^^^f -5) 

15 ^^V>mm^mmm^i7t$r-' pIND (Invltrogen) 1.^75:. in:#:&MHLr9^- 

;i/iBjij(iL6ss) MO. J. 6; 2m iim] (DTmiz m ^mk^^m^t^^OT. 

3i^7^-?^^:$^-(pIND2-7HJ^VibpIND2-7L) SlWiatCf^^Ufeo #^0^^7.5 
20 K DNA ^Ttlgy^T^^ h (QIAprep Spin Miniprep Kit, QIAGEN) '^m 

2. IgG fit#:ol&%ai3STOP#rBlll HL 

2-1. mAmm(Dmm 

:5 ^^^:&ie;gHL:J^^B^ffi^/7^- (pcDNAl-24H-?-UT pcDNAl-24L) \ty^h^ 



PCDNA6/TR (Invitrogeii)ji?g5^$n^, dClT?, ^^Lfe TetR ti2«#:T 
PCDNA4/T0 ±<D 2 0(D Tet (Tet02Uci^^b. S6?)ite^O^ 

ig^<b{CJ:^3 TetR;&net:^-^U^^-;0>e,^n^;ii:{c:J;^j, CMV/Tet02 
-<^^'-' (pIM2-7H^bTpIND2-7L) ^^4^;i^^>Tfe^xi7i5^-f V>|^ 

Pim-<i^^^<DJL^t^^V>/^Jl'UnjV^n^ H (5XE/GRE) yn^-^-}c^ 

®^tc pcDNAl-24H> PCDNA1-24L, pIND2-7H. pIND2-7L. PcDNA6/TR^bT 
pYgRXR*^e.75:Sfff6aS®y^7.^ b* DNA 

2-2. i!iife*fflJ!aoh^>X:7ji^S/3> 

i^^DMEM+ioms^^-^M^b, ixiovini (Dmm^mxmmmmm 6-weii zf 

U-h (CORNING) ®#wel I -slmir-CJi^^ClJJ^, 37t:fc:T5J« CO^ ^>4-^vsc- 
iJ'-F'gT-Bfe^^L.fe, 2-lTliigbfcy^7;^ KDNAi^Sh^>7.7x^7S/ 
3>li^FuGENE6 (Roche) (Invitrogen) 1. 5m1 t Opti-MEM I 
• (Invi trogen) 250m 1 (Dmm-^m^XMM 20 i^mmmVfs:%(D^^ wel I cdM 
'v^Ab. 4-5^f«?37"C{CT5« CO^ -f >+i^-^-|^T-r >c^-aL^- h b 



dmm%Ksmm-^mmh. sxiovmi (Dmm^^mxmmmmm 12-weii yi— 

h (CORNING) ©^well-sliiil-r":?^^;!^?^, ST^^c.XSX CO^ ^ysf^^y^^^^ 

p^-v-mmmhTz, 2-1 r-s^Mt^ty^xs h mKmm^h7>:^yx.^z^B > 

U^Lipofectamine 2000 (Invitrogen) 7m 1 i Opti-MEM I 

{Invitrogeii) 250Ml (D^M'Njn^T^ia 20 ^^^#fiU;^^(D^# well CDiilJia 

2-3. — #SttIgGtn:#:<D^:^^^ 

• g/mi (D5r h ^it^ ^ u >m.mm. mymm) ^#tf imi cho-s-sfm- 

II (Invitrogen) i§^^iSAb> .37'Ctc:T5!8 CO^ >^3.^-i5^-|^T 1 B^* 

b> -B.11D1 CHO-S-SFM-II^:H&lCTiJfe#bfem. 5uLli<DA0 7.^a>A 
(Invitrogen) f3i^^V^-r7.^u>A (Invitrogen) ^^tr 1ml CHO-S-SFM-II 

^&mm HL ^^<D^=.:k^mmm^n:^\^\ mi&^^ii^m'& igo Si-f*:^^^. 

^Pt^UT, '^•'Wizjt^C^^^an-^-^Q (Millipore) T^i^g^ffo/^o M1^> 

2-3 f^THiM$tlfeM#^^±^-y->y;V$yn7^-f >A^ti!i(rinp Protein A 
Sepharose FAST FLOW, Aiersham biosciences) ^fflV>T^tMbfe„ r^t)-^. m 
±m Ami \ZML TBS M®I^T®mU7^c#Si 50m 1 ^^Job. -m, 4t:T^MM?P 



TBS M®^ 500 Ml izmmU 0.22u^y^JV^--tiyZ/mnmre)^^Lrc. 
(lOmMHCl. ISOiMNaCl. and 0. 01« Tween20) WOuUzxmtiiVrc. 

.mm Naci $^tf iM TTismm^ui.^mmL^mhrc. umm\mmT^^'^ 
2-5. hh.igG mmomm 

Goat affinity purified antibody to human IgG Fc (Cappel) ^coating 
■ buffertCTUg/mLtci^^b, 96- welH Ay y^- hMaxiSorp Surface (NALGE" 
NUNC International) (cH^g-fbUfeo Diluent buffer a B. ) {CT^n 

JU^mrnvrz. ^ft. i?L^^^g^#m©fei6<DX^>^-KtbT. lOOO ng/niL;&^ 
^2mmmT'Ji.B. izximmm^VrcChromPuxe Human IgG. whole molecule 
(Jackson IimunoResearch, 11. 1 mg/mL) ^l^^fc^jDbfeo Smm^hftWi. 
Goat anti-human IgG. alkaline phosphatase (Biosource) ^S;t^$Wco 5mm 
^Vrcm. Sigma 104® phosphatase substrate (Sigma Chemjcal) ^^SWiLT 
®3t^U-:^-Model550 (Bio-Rad Laboratories) 0, 0m&^ 
655 nmibT405 nm0^7^^^S!l^b;to Microplate Manager III (Bio-Rad 
Laboretories) yy h^3.T^m^.x. :^t$^>y-}^<D^mmi!}^^^m±m^<D 

3. ^^^-^--:^'-:^Ty±'rm\z^^\^hm7=f=ixhm^m^ 
t NffF3SS5f5^^*fflig HuH-7 m^Lm^umm) fc ifn m^jjs^h^cdt^(c;^ 

KpISRE-Luc(Stratagene) ^«Ab7t?^« 
fe^^lS^ffiV.T. *MMIn:#(^ IFN r:ifr:;^hM14 (Relative Luciferase 
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mum m^mmtji^z^ya.y-'^mmz^x^A Bright-cio™ ' 

Luciferase Assay System (Promega) ^^(.^T^#x'- a. 7;HB«0D;^,feic:^l,ifT 
fSi-Dfz. m^MmiiVX. bhlFNo! (rhIFN-aA. CALBIOCHEM) =&^Vife, j^^ 

^^ijc^T. ^^m-^i7^^^mr«^mmm^m^iimfft^(D(^-z, A-A. 5-3. 
10" 4. '^>)^^y^mskm\z^^mmtfii^mmm<Dmm 

96-well Ni-NTA HisSorb Plate (QIAGEfO'x. ms ^^mm^nr^^^^i^ 
(ARl-His fSi^^ L AR2-His) $ Diluent buffer (D. B. ) fCT SOOng/ml fcl&i^Lfc'b 

SuperBlock ™ Blocking Buffer in TBS (PIMCE) 200/z 1 ^^^SdU. 
yuy:^y^Mmi.rc. 3®i5fe^Lfe^, D. B.T^^Ufel^miit#: (31.25-- 
SOOng/ml) ^SIJjDb, 60 ^5^1- >4.::,^- ^ irL#:i: bTJS, 

20 ^ti^nizMmr^ \d:t^yit 2 mam itui^^ ari-his {c^lt« ar2- 

biotin> AR2-His{C^LT«ARl-biotin) ^ D. B. JCT SOOng/mMc^J^b^c'&O!) 
lOOMl^^Jnb. m?a60^^>:^a.-^-hbfe„ SlHlk^bfe^, D.B.T3g00 
f&fc^lR^nTfeAP-sterptayidine (ZYMED) 60 :5^-i'>^aL ^- h 

bfc. 5|Hl^^L;t^. Sigma 104® phosphatase substrate (Sigma 
25 Chemical )$^KibT^-fe$i±, ®^^'J -:$^-Model550 (Bio-Rad 

Laboratories) 655 nffla:bT405 nm CDB^^t^^M^bfe, 



15 



^+ARi-biotin) M:^iz:i3\,^xmmm-v^ HL ^^^mmmm^itrc^^i. m hl 

fB-<Dmm<Dmm. m~(Dmmt^^hx^^f3i^^^-(Dmmtm-(Dm.m 

^B.^^^iz^^n^jE\^i^^mmtmmo:>M,7f)^^m^-^nx^^^m^(Dm^^m- 
86, ^i^mm. f^m:^xs^m^m^^\zj:^mwm(D^m^miz^^^xmmr^0 



if ^OIBH 

3. &.T(Dx.m^^tstn.i$^(Dnm:^mo 

(b) ^i^<Dm-'<DmmtfB-'(Dmm(Dmm<Dmm ^ ^ se) 
@. . ' ■ 

. ^-<^t^n±^\t^=.(onn±x\tmmm^-^n\z<iMgim'^. knobs- 
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14. ft^Ji W9 ^^•rm^zmm<D:^miz^om7t^n^mi^„ 
15 .15. ^-(DMM. ^-<^a0, m-(Dmm. m-(Dmmt:mmmiz^m^^x 

18. m-(Dmmmmm^\zj, q M#:(?)^-©MM:Rr;f^-cDa^(D^ii^t^# 

19. ^^^17Sfe«18fci2m®'^>5^i5^~$^W1-^MJiSo 

25 20. ^^®B~(^)^t^-©^^^7S:§B#MfC^^t-^c:<i:;e>M|g;^jfflflg. 
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knobs-into-liQles iZ^^Xh-:^<Dmf^if'C\t^m^tlU\^>C 

5 m-i m^^m-^i±. b^yh^^ (Haia Rumw ^mmhTzmz h mm±^M 



1/2 
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